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Attached hereto is a marked-up version of the changes made to the claims by the current

amendment. The attachment is captioned
"Version with markings to show changes made."

Claim Objections

Claims 4, 6 and 28 are objected to because the claims include brackets which usually indicate

deleted material. The Office Action states that it is apparent that deletion of this material is not intended,

and brackets were used instead of parentheses. Applicants amend herein claims 4, 6 and 28 to replace the

brackets with parentheses, thereby overcoming this objection.

Rejection under 35 U.S.C. § 101

Claims 1-10 are rejected under 35 U.S.C. § 101 as allegedly being directed to non-statutory matter.

Applicants amend herein claims 1-10 according to the Examiner's suggestion by re-writing the claims to

recite "isolated nucleic acid," thereby overcoming this rejection. Therefore, applicants respectfully request

that this rejection be withdrawn and that claims 1-10 be allowed.

Rejection under 35 U.S.C. § 1 12, first paragraph

Claims 1, 3-4, 6-10, 25-30, 32-33 and 36-44 are rejected under 35 U.S.C. § 1 12, first paragraph, as

allegedly containing subject matter which was not described in the specification in such a way as to

reasonably convey to one skilled in the relevant art that the inventors, at the time the application was filed,

had possession of the claimed invention. The Office Action states that the essential elements of the claims

are drawn to nucleic acids comprising at least 20 consecutive nucleotides of SEQ ID NO: 1, and that the
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nucleic acids encode all or part of the protein, the mutated form of which is responsible for Familial

Mediterranean Fever (FMF). The Office Action goes on to state that the claims are drawn to genes and

primers from the partial cDNA provided.

The Office Action notes that the instant invention provides a novel genomic nucleic acid sequence,

MEFV (SEQ ID NO: 1), which encodes the protein human pyrin which is associated with FMF. The cDNA

sequence is identified as SEQ ID NO:2. Further, the Office Action acknowledges that the specification

teaches four mutations within the human pyrin gene (SEQ ID NO: 1) which cause missense mutations,

namely M6801, M694V, K695R and V726A, each of which is associated with FMF, The Office Action

states that the specification teaches specific primers for exon amplification (page 1 8-19) and provides

mutational analysis which appears to support the discovery that M6801, M694V, K695R and V726A are

found only in affected patients and absent in a panel of almost 300 normal control chromosomes (page 21).

The Office Action cites Telatar et al , a reference published after the priority date of the pending

application, to state that other mutations have been found in the MEFV gene. Citing Vas-Cath Inc. v.

Mahurkar, 19 USPQ2b 1 1 1 1 and The Regents ofthe University ofCalifornia v. Eli Lilly, 43 USPQ2b 1398-

1412, the Office Action rejects claims 1, 28, 30 and 40 on the basis of lack of written description, alleging

that these claims are drawn to any nucleic acid sequence encoding human pyrin and that it is unclear

whether claim 1 is drawn to the wild-type encoded by SEQ ID NO:2 or whether claim 1 is intended to

encompass any human pyrin including mutant human pyrin sequences.
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The Office Action states that applicants have only provided a description of nucleic acids encoding

human pyrin of SEQ ID NO:2 and four specific mutations and alleges that pyrin is an arbitrary designation

which does not provide any structural or functional limitations. The Office Action goes on to state that the

specification only teaches the nucleic acid sequence of SEQ ID NO: 1 and the cDNA of SEQ ID NO:2 as the

pyrin gene and does not provide adequate description for all pyrin genes and all of the variants of this gene.

Further, the Office Action states that the claim reads on any pyrin/marenostrine gene; for example, the

specification does not provide description of the monkey, the mouse, or the rat pyrin genes. The Office

Action further states that Bernot (published after the priority date of the present invention) teaches a

marenostrine/pyrin gene which is 98.6% identical to SEQ ID NO:l, namely Genbank Accession Number

X26556, and Aksentijevich et al (published after the priority date of the present invention) teaches a pyrin

gene which is 99.5% identical to SEQ ID NO: 1, namely Genbank Accession Number X37085. The Office

Action concludes that the single sequence provided in the specification is not representative of all nucleic

acid sequences of the marenostrin/pyrin gene and that it is unclear how to identify pyrin encoding nucleic

acids since there is no structure or function provided.

The Office Action further states that claims 3-4, 6-7, 28, 30, 36 are drawn to any mutant of pyrin and

notes that the instant specification has described four mutations within SEQ ID NO:2 which affect the

diagnostic status of individuals with respect to Familial Mediterranean Fever (FMF). The Office Action

goes on to state that this does not support any mutant or amino acid substitution within pyrin or moreover

within SEQ ID NO:2 which is a familial Mediterranean fever-associated mutant. The Office Action further

states that there is a large genus of mutations within the FMF gene which are Mediterranean
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fever-associated, and also within the rfp domain; for example, a year ago Telatar teaches that the art

provides 17 mutations which are in MEFV (Table 1), The Office Action concludes that the claims

encompass a large number of embodiments which the instant specification has not described and that the

instant specification has not provided adequate written description for any nucleic acid sequence encoding a

familial Mediterranean fever-associated mutant of pyrin.

The present invention is a pioneering invention. Applicants were the first to identify the human

gene encoding pyrin. Furthermore, applicants were the first to show that a mutation in the gene is

associated with FMF. As the discoverers of the disease-associated gene, applicants should be afforded

protection commensurate with the pioneering nature of the present discovery.

Pyrin is not an arbitrary designation. It is well known to persons of skill in the art that pyrin is a

protein found in humans associated with Familial Mediterranean Fever. See in the specification page 3, line

6. A brief search of the literature revealed references that describe the FMF-associated protein as pyrin. An

example of the art, attached herewith, is a copy of an abstract, "Assessment of pyrin gene mutations in

Turks with Familial Mediterranean fever (FMF)," Chen et al Hum. Mutat 1998;1 1(6):456-460, identified as

Exhibit A. Further, the term "rfp (B30.2) domain" does not lack clarity because it is also well known to

persons of skill in the art. For example, attached herewith is a copy of a review article found in an online

search (identified as Exhibit B), "Construction of Macromolecular Assemblages in Eukaryotic Processes

and their Role in Human Disease: Linking Rings Together," Kentsis and Borden, Department of Physiology

& Biophysics, Mount Sinai School of Medicine, New York University, New York, NY 10029. This article
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describes the rfp (B30.2) domain as being a part of several known proteins. See page 10, last paragraph,

first sentence. A third reference found in an online search, a copy ofwhich is also enclosed and identified

as Exhibit C, "Neutrophil Phenotyping in Periodic and Chronic Arthritis," Oklahoma Medical Research

Foundation, refers to the FMF-associated protein as pyrin and further identifies the C-terminal region of

pyrin as having sequence similarity to the RoRet/B30.2-like family of proteins.

Applicants essentially define the genus of pyrin molecules by disclosing an example of the gene

sequence and cDNA encoding human pyrin. Applicants note that the cDNA provided is believed to be a

complete, not partial, cDNA. Support can be found on page 4, lines 19-21. Moreover, applicants disclose

numerous fragments of the MEFV nucleic acid which define human pyrin. Support can be found in the

specification at page 1 8, line 1 5 to page 19, line 13. Thus, a person of skill would know, based on the scope

of the disclosure, what the term pyrin means and that applicants possessed the gene and homolog variants of

the gene associated with FMF,

Claim 1 is amended herein to recite "an isolated nucleic acid sequence encoding naturally occurring

human pyrin." The term "human pyrin" describes a wild-type protein associated with non-FMF phenotype

(see for support page 9, lines 7-11) and does not include any amino acid changes that affect wild-type pyrin

activity. The human pyrin does not cause FMF; however, mutations in the amino acid sequence ofhuman

pyrin create mutant pyrin which results in FMF. Support can be found in the specification on page 3, line 6.

Human pyrin is not found in any other mammalian species. Thus, the amendment of claim 1 to recite

"human" pyrin specifically addresses the Examiner's concern that the claim covers pyrin genes from other
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species. An example of human pyrin is the amino acid sequence identified as SEQ ID NO:3, encoded by

the cDNA identified by the sequence identifier of SEQ ID NO:2. This is a representative example ofhuman

pyrin because at the time the invention was made, there was no basis to believe that a significant number of

human pyrin molecules existed.

Applicants believe that the Examiner has to base a written description rejection on facts that existed

at the time of the invention and that a rejection based on facts disclosed after the discovery of the invention

is in error. The nucleotide sequence taught by Bernot and the nucleotide sequence taught by Aksentijevich

et al. were disclosed after the discovery of the pyrin gene by applicants and after the priority date of the

pending application. At the time the gene was discovered, the cited nucleotide sequences were not known.

Therefore, this rejection is unwarranted, and applicants respectfully request that this rejection be withdrawn

and that amended claim 1 be allowed.

Claim 3 is amended herein to recite "an isolated nucleic acid sequence encoding a familial

Mediterranean fever-associated mutant of human pyrin." Applicants are the first to discover that mutations

in the gene encoding human pyrin cause FMF. In fact, applicants provide several examples of disease-

associated mutations in pyrin, thus providing a clear connection between mutation and disease.

The genus defined in claim 3 is adequately represented by the examples provided in the specification

both in terms of number and in terms of structural definition. The court in Lilly stated that "an adequate

written description of a DNA....required a precise definition, such as by structure, formula, chemical name,
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or physical properties, not a mere wish list or plan for obtaining the claimed chemical invention." As the

Office Action acknowledges, the structure of each mutation is described, and the four mutations, M68GI,

M694V, K695R and V726A differ structurally from each other and from wild-type pyrin. Thus, examples

of the mutations of claim 3 are described in structural terms and can be found within the amino acid

sequence of SEQ ID NO:5. Specifically, mutation M680I has an isoleucine at amino acid residue 680,

instead of methionine; M694V has a valine at residue 694, instead of methionine; K695R has an arginine at

residue 695, instead of lysine; and V726A has an alanine at residue 726, instead of valine. The mutations,

as exemplified, are structurally distinct from each other and from wild-type pyrin. In accordance with the

holding of the court in Lilly, the mutations are described by structure.

Further, the court in Lilly said "[a] description of a genus ofcDNAs may be achieved by means of a

recitation of a representative number of cDNAs, defined by nucleotide sequence, falling within the scope of

the genus...." Applicants have described the nucleotide sequence and amino acid structure of four examples

of mutations mMEFVmd should be afforded patent protection for the genus of mutations comprising these

species. At the time this invention was made, there was no basis to believe either that there were additional

mutations that would be relevant or that there could be any mutation that would not result in a FMF

phenotype. It is the time of invention upon which an assessment of written description must be made.

Therefore, in the absence of evidence from the time the invention was made of numerous other species

within a genus, the disclosed species must constitute a representative number of examples. Applicants

believe that the rejection of claim 3 is overcome and respectfully request that this rejection be withdrawn

and that amended claim 3 be allowed.
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Claim 4 is amended herein to recite "the nucleic acid sequence of claim 3, comprising a mutant

human pyrin having an amino acid substitution in a rfp (B30.2) domain (SEQ ID NO:5)." Applicants

provide several examples of amino acid substitutions in the rfp (B30.2) domain, which is shown in Figure 2

as a double-boxed region containing amino acid residues 577 to 757, and identified by the sequence

identifier SEQ ID NO:5, The claimed mutations are all located within a small range of the amino acid

sequence of SEQ ID NO:5 comprising 160 amino acid residues. By describing four examples of mutations

within a relatively short 160 amino acid sequence, applicants have provided a representative number of

species within the claimed genus. Thus, the specification provides adequate written description of the genus

of mutations, as required by the court in Lilly.

There are four exemplary mutations shown within the amino acid sequence of SEQ ID NO:5.

Moreover, the nucleotide changes associated with a corresponding substitution in the wild-type amino acid

sequence in the rfp (B30.2) domain are exemplified. Therefore, applicants have described the structure of

several exemplary mutations. These mutations are described in structural terms and are structurally distinct

from each other and from wild-type pyrin. By limiting the mutations claimed to those within a defined

structural region, a structural limitation is specified that applies to all mutations in the claimed genus.

Because each mutation is described by structure and because a representative number of mutations

in MEFV are shown, applicants believe that this rejection on the basis of lack of written description is

unwarranted and respectfully request that this rejection be withdrawn and that amended claim 4 be allowed.
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Claim 28 is amended herein to recite "a vector comprising a nucleic acid sequence encoding human

pyrin (SEQ ID NO:3), operably linked to a functional promoter." The scope of amended claim 28 is

narrower after deletion of recitation of the mutations ofMEFVand the addition of the term "human" to limit

pyrin. SEQ ID NO:3 is a specific example of human pyrin, the structure of which is disclosed in the

Sequence Listing. Thus, the amendment of claim 28 addresses the Examiner's concern that the claim covers

pyrin and mutant pyrin genes and pyrin genes from other species.

Claims 30, 40 and 44 are amended herein by the addition of the term "human" to limit pyrin. As

noted above, the term "human pyrin" describes a wild-type protein associated with non-FMF phenotype and

does not include any amino acid changes that affect wild-type pyrin activity. Human pyrin is not found in

any other mammalian species. Thus, amendment of claims 30, 40 and 44 specifically addresses the

Examiner's concern that the claims cover pyrin genes from other species.

Therefore, applicants believe that there is adequate written description and respectfully request that

these rejections be withdrawn and that amended claims 28, 30, 40 and 44 be allowed.

The Office Action states that claim 6 recites a probe or primer which comprises at least 15

consecutive nucleic acids ofMEFV (SEQ ID NO: 1) but that there is not adequate description of the genus

of any nucleic acid which minimally comprises 15 nucleotides of SEQ ID NO:l. The Office Action goes on

to state that there is substantial variability among the species of nucleic acids encompassed in the scope of
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the claim. The Office Action further states that the specification has not defined structural or functional

features of the sequences which would be common to all members of the genus that constitutes a substantial

portion of the genus and that one of skill in the art would conclude that applicant was not in possession of

the claimed "nucleic acid which minimally comprises 15 nucleotides from SEQ ID NO:l."

The Office Action further states that a search for 15 mers embedded within larger sequences

provided fragments of at least 15 nucleotides that were embedded within not only pyrin but also calpin I,

glycosyl-sulfotransferase (GST-4), retinoblastoma binding protein-7 and other proteins. The Office Action

concludes that the instant specification has not provided adequate support for all of these distinct genes.

Claim 6 is amended herein to recite "an isolated nucleic acid probe or primer comprising at least

fifteen consecutive nucleotides ofMEFV (SEQ ID NO: 1), wherein the probe or primer binds only to an

MEFV nucleic acid." With the amendment of claim 6 to delete recitation of FMF-associated mutations of

MEFV, any issues with regard to written description of the genus of mutations is removed. Applicants

describe 26 different nucleotide sequences, comprising at least fifteen consecutive nucleic acids ofMEFV

(SEQ ID NO: 1), identified as SEQ ID NOs:6-31 that bind only to an MEFV nucleic acid. These probes and

primers are fragments of the nucleic acid sequence identified as SEQ ID NO:l and are from all areas of the

molecule. As such, there is significant guidance as to the structure of the probes and primers of claim 6

because each of the probes and primers must have a structure described in SEQ ID NO:L See in the

specification page 10, linesl2-15; and page 18, line 15 to page 20, line 13. By providing a structural

description of 26 examples of primers or probes that are fragments from all regions of SEQ ID NO:l,

22



ATTORNEY DOCKET NO. 14014.0314U1
SERIAL NO. 09/486,147

applicants have provided adequate written description of the claimed genus of probes and primers and

respectfully request that this rejection be withdrawn.

Claim 7 is canceled herein without prejudice, thereby rendering any rejection of this claim moot.

Claim 8 is amended herein to recite "an isolated nucleic acid probe comprising at least fifteen

consecutive nucleotides, wherein the probe hybridizes only to mutant MEFV under conditions of 65 °C and

0. 1 x SSC." A person of skill would recognize, based on the complementarity or very high level of

sequence homology required for hybridization under the recited conditions, that applicants were in

possession of the claimed genus. Support can be found on page 10, lines 3-11. Therefore, applicants

believe that there is adequate written description and respectfully request that this rejection be withdrawn.

For the reasons stated above, applicants believe that the rejections based on lack of written

description are overcome and respectfully request that these rejections be withdrawn and that claims 1, 3-4,

6, 8, 10, 28-30, 32-33, and 36-44 be allowed.

Rejection under 35 U.S.C. § 1 12, second paragraph

A. Claims 1, 3, 7-8, 28-29, 30, 32, 40 are rejected under 35 U.S.C. § 112, second paragraph, as

allegedly being indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention. Specifically, the Office Action states that claims 1, 3, 30, 32, 36, 40 are

indefinite because the designation pyrin and MEFV are arbitrary and that the instantly disclosed
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polypeptides and polynucleotides could be identified by some other arbitrary name, for example,

marenostrin, or the name pyrin could be arbitrarily used to designate another polypeptide. The Office

Action alleges that another group has called this same protein by an alternative name, as evidenced by Pras

(SCAND. J. Rheumatology, 1998). Further, the Office Action states that the term "rfp (B30.2) domain"

lacks clarity.

It is well known to persons of skill in the art that pyrin is a protein found in humans associated with

Familial Mediterranean Fever. See in the specification page 3, line 6. A brief search of the literature

revealed references that describe the FMF-associated protein as pyrin. An example of the art, attached

herewith, is a copy of an abstract, "Assessment of pyrin gene mutations in Turks with Familial

Mediterranean fever (FMF)," Chen et al Hum. Mutat 1998;1 1(6):456-460, identified as Exhibit A. Further,

the term "rfp (B30.2) domain" does not lack clarity because it is also well known to persons of skill in the

art. For example, attached herewith is a copy of a review article found in an online search (identified as

Exhibit B), "Construction of Macromolecular Assemblages in Eukaryotic Processes and their Role in

Human Disease: Linking Rings Together," Kentsis and Borden, Department of Physiology & Biophysics,

Mount Sinai School of Medicine, New York University, New York, NY 10029, This article describes the

rfp (B30.2) domain as being a part of several known proteins. See page 10, last paragraph, first sentence. A

third reference found in an online search, a copy of which is also enclosed and identified as Exhibit C,

"Neutrophil Phenotyping in Periodic and Chronic Arthritis," Oklahoma Medical Research Foundation,

refers to the FMF-associated protein as pyrin and further identifies the C-terminal region of pyrin as having

sequence similarity to the RoRet/B30.2-like family of proteins.
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The existence of an alternative name for pyrin does not create indefmiteness unless there is some

evidence from the literature that persons of skill in the art are confused. That is not the case here. It should

be noted that the references are dated after the priority date of the present invention, indicating a general

acceptance and understanding of the terms "pyrin" and "rfp (B30.2) domain." In the absence of any

evidence to contradict the present evidence, an indefmiteness rejection is unsupported. Therefore,

applicants respectfully request that these rejections be withdrawn and that claims 1, 3, 30, 32, 36, 40 be

allowed.

B. Claims 7-8 are allegedly indefinite over the recitation "stringent conditions." The Office Action

states that "stringent conditions" is a relative term which has a different meaning to skilled artisans in the

art.

Claim 7 is canceled herein without prejudice, thereby rendering this rejection to claim 7 moot.

Claims 8 is amended herein to recite specific hybrization conditions of 65 °C; 0.1 x SSC. Support

can be found on page 10, line 7. Applicants believe this rejection based on indefmiteness is overcome and

respectfully request that this rejection be withdrawn and that amended claim 8 be allowed.

C. Claim 28 is allegedly indefinite because the claim appears to be claiming a "vector which

comprises a nucleic acid sequence encoding pyrin of SEQ ID NO:2." The Office Action goes on to state
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that it is unclear whether the claim is intended to mean a nucleic acid sequence of SEQ ID NO: 2 or rather a

nucleic acid sequence encoding pyrin of SEQ ID NO: 3.

Claim 28 is amended herein to recite "a vector comprising a nucleic acid sequence encoding human

pyrin (SEQ ID NO:3), operably linked to a functional promoter." Amended claim 28 recites only vectors

encoding the protein human pyrin identified as SEQ ID NO: 3. Thus, applicants believe that claim 28 as

amended is clear and respectfully request that this rejection be withdrawn.

D. Claim 29 is rejected for depending from claim 30. Claim 30 is directed to a kit rather than a

vector as required by Claim 29, Claim 29 is amended herein to depend from amended claim 28, thereby

overcoming this rejection.

E. Claims 36-39 are allegedly indefinite because the method does not clearly accomplish the

preamble. The Office Action states that the preamble states that the method is for diagnosing risk for FMF,

but the final process step is performing a correlation between the results and the risk; therefore, the claims

are unclear as to whether the method is a method of diagnosing or correlating.

Claim 36 is amended herein to recite "a method of identifying a human subject as having a risk of

familial Mediterranean fever (FMF), comprising determining the presence in the subject of a mutant pyrin,

whereby the presence of the mutant pyrin identifies the subject as having a risk of FMF." Thus, the final

process step clearly accomplishes the preamble, thereby overcoming this rejection.
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Applicants believe the foregoing amendments overcome these rejections and respectfully request

that these rejections be withdrawn and that claims 1, 3, 8, 28-30, 32, and 36-40 be allowed.

Rejection under 35 U.S.C. § 102

A. Claims 6-7 are rejected under 35 U.S.C. § 102(e) as being anticipated by Chader

et al. (U.S. Patent No. 5,840,686, November 1998). The Office Action states that the recitation "probe and

primer" has not been given any structural weight and that while the specification teaches that probes and

primers are preferably about 8-16 nucleotides in length and about 15-20 nucleotides in length respectively

(pages 9-10), this limitation is not read into the claims. The Office Action goes on to state that the claims

have been interpreted to read on any nucleic acid which minimally comprises 15 nucleotides of SEQ ID

NO: 1 embedded within a larger sequence.

The Office Action states that Chader et al. teaches pigment epithelium-derived factor (PEDF) which

comprises at least 15 consecutive nucleotides of SEQ ID NO: I. Specifically, the Office Action states that

Chader et al. teaches nucleotides 11982-12041 of instant SEQ IDNO:l as nucleotides 3314-3255 ofSEQ

ID NO: 1 0 and concludes that Chader et al. provides a nucleic acid comprising at least 15, namely 60,

consecutive nucleic acids of SEQ ID NO: 1.

Claim 7 is canceled herein without prejudice, thereby rendering this rejection moot as it pertains to

claim 7.
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Applicants note that nucleotides 33 14-3255 in SEQ ID NO: 10 of Chader et al are not the same as

nucleotides 1 1982-12041 in SEQ ID NO:l of the present invention. Applicants request clarification.

Because the nucleotide sequence cited by the Examiner does not anticipate the nucleotide sequence of the

present invention, the rejection appears to be improper. Therefore, in the absence of clarification, applicants

respectfully request that this rejection be withdrawn.

B. Claims 6-7 are rejected under 35 U.S.C. § 102(b) as allegedly being anticipated by Harris (WO

95/17205, June 1995). The Office Action states that Harris teaches a recombinant human thymopoietin

protein which encompasses 72 consecutive nucleotides of SEQ ID NO: 1 . The Office Action goes on to

state that the sequence of Figure 1 1A provides nucleotides 939-1010 which are identical to nucleotides

151 14-15185 of instant SEQ ID NO:l. Thus, Harris has taught every limitation of the claimed invention.

Claim 6 is amended herein to recite "an isolated nucleic acid probe or primer comprising at least

fifteen consecutive nucleotides ofMEFV (SEQ ID NO: 1), wherein the probe or primer binds only to an

MEFV nucleic acid." A person of skill would understand that the claimed probes and primers are fragments

ofMEFV and are found only in this gene and do not include nucleotide sequences that are derived from

other genes. Further, the limitation that the claimed probes/primers bind only to MEFV and cannot bind to

any other gene would indicate that the claimed probes/primers are found only in MEFV. Therefore, the

claimed nucleotide sequences of MEFV cannot read on the nucleotide sequence cited by the Examiner

because the nucleotide sequence disclosed in Harris and cited as art encodes a human thymopoietin protein,

28



ATTORNEY DOCKET NO. 14014.0314U1

SERIAL NO. 09/486,147

not human pyrin. Thus, applicants believe this rejection based on anticipation is overcome and respectfully

request that this rejection be withdrawn and that amended claim 6 be allowed.

C. Claims 32-33 are rejected under 35 U,S.C 102(b) as allegedly being anticipated by

Boehringer Mannheim Catalog (1997) or New England Biolabs Catalog 1996/1997. The Office Action

states that both Boehringer and NEB sell kits which contain random primers. Boehringer specifically states

that the hexanucleotide mix contains a "mixture of hexamer nucleotides of all possible sequences for

random-primed DNA labeling" (page 95, product number 1 277 081). Similarly, NEB teaches kits which

contain random primers including random primers of length 6, 9, 12, 24 and 36. The Office Action

concludes that Boehringer and NEB inherently teach a pair of primers which amplify a nucleic acid

encoding pryin and a rfp domain.

Claim 32 is amended herein to recite "a kit for diagnostic assay comprising at least one pair of

primers comprising at least fifteen consecutive nucleotides ofMEFV (SEQ ID NO:l) which amplify only a

nucleic acid sequence encoding human pyrin." The hexamer nucleotide sequences disclosed by Boehringer

cannot anticipate the claimed primer pairs because a hexamer which consists of six nucleotides cannot

anticipate a sequence comprising at least 15 nucleotides. Similarly, the NEB primers that are 6, 9 and 12

nucleotides in length cannot anticipate the claimed nucleotide sequences comprising at least 15 consecutive

nucleotides ofMEFV.
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The Office Action incorrectly cites the 24 and 36 length nucleotide sequences ofNEB to reject the

claimed primers on the basis of anticipation. The NEB reference does not describe specifically any of the

claimed primers. In fact, the reference discloses a genus of nucleotide sequences, the species of which can

include an almost infinite number of 24 length and 36 length nucleotide sequences. MP.E.P. § 2 1 3 1 .02

states

When the compound is not specifically named, but instead it is necessary to select portions of

teachings within a reference and combine them, e.g., select various substitutions from a list of alternatives

given for replacement at specific sites on a generic chemical formula to arrive at a specific combination,

anticipation can only be found if the classes of substituents are sufficiently limited or well delineated. If

one of ordinary skill in the art is able to "at once envisage" the specific compound within the generic

chemical formula, the compound is anticipated. One of ordinary skill in the art must be able to draw the

structural formula or write the name of each of the compounds included in the generic formula before any of

the compounds can be anticipated. In re Petering, 301 F.2d 676, 133 USPQ 275 (CCPA 1962).

At each position in a nucleotide sequence, there can be any one of four nucleotides. A genus of

random, 24 length nucleotide sequences will comprise 4
24

different species of sequences, and a genus of

random 36 length nucleotide sequences will comprise 4
36

different species of sequences. The number of 24

and 36 length random nucleotide sequences is astronomical and not limited in any way to allow a person of

skill to draw the structural formula or write the name of each of the compounds included in the genus.

Thus, the claimed primers cannot be "at once envisaged."

In In re Petering the court found that a generic chemical formula, without more, could not anticipate

a species because that generic formula encompassed a "vast number and perhaps even an infinite number of

compounds." In regard to a second chemical formula describing a more limited generic class consisting of

20 compounds, the court held that the limited number of compounds covered by this second formula, in
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combination with other factors, resulted in a finding that the reference described "each of the various

permutations here involved as fully as if he had drawn each structural formula or had written each name."

Because the claimed compound was one of only 20 compounds, the court held that the reference described

the claimed compound, thereby anticipating the claim.

Because the NEB kit would comprise an astronomical number of 24 length and 36 length nucleotide

sequences, a person of skill could not "at once envisage" the claimed primers of the present invention.

Therefore, applicants believe that this rejection is unwarranted and respectfully request that this rejection be

withdrawn and that amended claim 32 be allowed.

Rejection under 35 U.S.C. § 103

Claims 32-33 are rejected under 35 U.S.C. 103(a) as allegedly being unpatentable over

Brennan et al (U.S. Patent No. 5,474,796, December 12, 1995) in view of Ahern ( The

Scientist, Vol. 9, No. 15, page 20, July 1995). The Office Action states that the claims do not provide any

length limitation or additional structure to the term primers. The Office Action goes on to state that

Brennan et al teaches each nucleic acid 10 mer and that the teachings necessarily comprise a pair of

primers which amplify pyrin since each and every 10 mer is provided. The Office Action admits that

Brennan et al does not specifically teach packaging necessary reagents into a kit. The Office Action then

states that Ahern teaches that reagent kits offer scientists good return on investment and that kits save time

and money because the kits already come prepared.
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The Office Action concludes that it would have been primafacie obvious to one of ordinary skill in

the art at the time the invention was made to have modified the teachings of Brennan et al with the

teachings of Ahem to incorporate the necessary reagents into a packaged kit. The ordinary artisan would

have been motivated to have packaged the primers, probes, and reagents of Brennan into a kit, as taught by

Ahern for the express purpose of saving time and money.

Brennan et al does not teach any primers that comprise at least fifteen consecutive nucleotides of

MEFV. Therefore, this reference cannot stand as a basis for an obviousness rejection. Further, neither

Brennan et al. nor Ahern, alone or in combination, teaches or suggests the use of a primer comprising at

least fifteen consecutive nucleotides ofMEFV. Thus, applicants respectfully assert that there is no prima

facie obviousness and request that this rejection be withdrawn and that amended claims 32-33 be allowed.

New Claims 48-58

New claims 48-58 are added herein to more particularly point out the present invention. Claims 48-

53 each recite a nucleotide sequence, the structure of which is disclosed. Thus, these claims should not be

subject to a rejection based on lack of written description. Claim 54 depends from claim 37 which has been

amended to overcome the Examiner's rejection based on lack of written description. Claims 55 and 56

have adequate written description, reciting a specific human pyrin (SEQ ID NO:3). Claims 57-58 should

not be subject to a rejection based on lack of written description because the claims recite a specific

nucleotide sequence encoding human pyrin.
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Pursuant to the above amendments and remarks, consideration and allowance of the pending

application are believed to be warranted. The Examiner is invited and encouraged to directly contact the

undersigned if such contact may enhance the efficient prosecution of this application to issue.

A Credit Card Payment Form PTO-2038 for payment in the amount of $920,00 (1 page)

(for a three (3) month extension of time fee) is enclosed. This amount is believed to be correct; however,

the Commissioner is hereby authorized to charge any deficiency or credit any overpayment to Deposit

Account No. 14-0629.

Respectfully submitted,

Gwendolyn D, Spratt

Registration No. 36,0 1

6

The Candler Building

127 Peachtree Street, N.E.

Atlanta, Georgia 30303-181

1

(404) 688-0770

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in an envelope

addressed to: Commissioner for Patents, Washington, D.C. 2023 1, on the date shown below.

Gwendolyn D. Spratt Date
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VERSION WITH MARKINGS TO SHOW CHANGES MADE

IN THE SPECIFICATION

Paragraph beginning at line 23 of page 2 has been amended as follows:

The invention provides a novel genomic nucleic acid sequence (MEFV)

[[]£SEQ ID NO: 1[]]}, shown in Figure 1, encoding the protein pyrin which is associated

with familial Mediterranean fever (FMF). The corresponding cDNA sequence (v75-

1) [[](SEQ ID NO: 2[]]) and encoded amino acid sequence [[]£SEQ ID NO: 3[]]) are shown

in Figure 2. The invention is also directed towards fragments of the DNA sequence

that are useful, for example, as hybridization probes for diagnostic assays or oligonucleotides for PCR

priming. Additionally, the invention is directed towards the corresponding sequence for the RNA

transcript and fragments thereof.

Paragraph beginning at line 6 of page 3 has been amended as follows:

Mutations in pyrin result in FMF. Therefore, the invention is also directed towards mutants of

the nucleic acid and amino acid sequences associated with FMF. In particular, the invention discloses

three missense mutations, clustered in within about. 40 to 50 amino acids, in the highly conserved rfp

(B30.2) domain [[]£SEQ ID NO:5[]]) at the C-terminal of the protein. These mutants include M680I,

M694V, K695R and V726A, each of which is associated with FMF.
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Paragraph beginning at line 19 of page 4 has been amended as follows:

The genomic DNA sequence encoding pyrin (MEFV) [[](SEQ ID NO: is shown in Figure

1 . The start methionine and stop codon are boxed, while the exons are underlined. The cDNA sequence

(v75-l) [[]{SEQ ID NO:2[]]} is shown in Figure 2. In Figure 2, the initial methionine and Kozak

consensus sequences are underlined. The first boxed segment is a bZIP transcription factor basic

domain. The second

boxed segment is a Robbins/Dingwall consensus nuclear targeting signal. The segment indicated by + f

s

is a potential B-box zinc finger domain. The double-boxed region encloses a sequence which encodes a

rfp, or B30.2, domain [[]£SEQ ID NO:4[]]}. Within the double boxed region (the rfp or B30.2 domain),

the nucleic acids encoding three FMF-associated mutations are double-underlined. Sites of

synonymous single nucleotide polymorphisms are represented by the cents symbol "C" above the

sequence.

Paragraph beginning at line 21 of page 5 has been amended as follows:

The predicted amino acid sequence for pyrin [[](SEQ ID NO:3[]]) is shown in

Figure 2. The boxed segment from amino acid 266 to 280 is a bZIP transcription

factor basic domain. The boxed segment from amino acid 420 to 437 is a Robbins/Dingwall consensus

nuclear targeting signal. The segment indicated by +'s between residues 375 and 407 is a potential

B-box zinc finger domain. The region double-boxed from residue 577 to 757 is a rfp, or B30.2, domain
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[[]£SEQ ID NO:5[]]). The rfp (B30.2) domain is conserved (sequence identity 40 -60%) in molecules as

diverse as butyrophilin (a milk protein with probably receptor function; Jack and Mather, "Cloning and

molecular analysis ofcDNA encoding bovine butyrophilin, an apical glycoprotein expressed in

mammary tissue and secreted in association with the milk-fat globule membrane during lactation," L

Biol. Chem.. 265: 14481-14486 (1990)), A3 3 (a factor that binds polytene chromosomes in the newt;

Bellini et al., "A putative zinc-binding protein on lampbrush chromosome loops," EM'BO J 12:107-

1 14 (1993)), and xnf7 (a factor that binds mitotic chromosomes in the frog; Reddy et al., "The cloning

and characterization of a maternally expressed novel zinc finger nuclear phosphoprotein (xnf7) in

Xenopus laevis," Dev. Biol. 148: 107-1 16 (1991)) and, by an analysis with the SEG algorithm

(Wootton, "Non-globular domains in protein sequences: automated segmentation using complexity

measures," Comput. Chem.. 18:269-285 (1994)), most likely assumes a globular conformation. Within

the double boxed region (the rfp or B30.2 domain), three of the amino acids that have been found

mutated in FMF patients are double-underlined.

Paragraph beginning at line 13 of page 18 has been amended as follows:

Exon 1 forward, AAC CTG CCT TTT CTT GCT CA; []£SEQ ID NO:6[]])

Exon 1 reverse, CAC TCA GCA CTG GAT GAG GA; [[](SEQ ID NO:7[]])

Exon 2A forward, ATC ATT TTG CAT CTG GTT GTC CTT CC; [[]£SEQ ID NO:8[]])

Exon 2A reverse, TCC CCT GTA GAA ATG GTG ACC TCA AG; [[]{SEQ ID NO:9[]])

Exon 2B forward, GGC CGG GAG GGG GCT GTC GAG GAA GC; [[]{SEQ ID NO: 10[]])

Exon 2B reverse, TCG TGC CCG GCC AGC CAT TCT TTC TC; [[]£SEQ ID NO: 1 1[]])

Exon 3 forward, TGA GAA CTC GCA CAT CTC AGG C; [[](SEQ ID NO: 1 2[]])

Exon 3 reverse, AAG GCC CAG TGT GTC CAA GTG C; [[](SEQ ID NO: 1 3 []]}

Exon 4 forward, TTG GCA CCA GCT AAA GAT GGC; [[]£SEQ ID NO:14[]])
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Exon 4 reverse, TCT CCC TCT ACA GGG ATG AGC; [[]£SEQ ID NO: 1 5 []])

Exon 5 forward, TAT CGC CTC CTG CTC TGG AAT C; [Q£SEQ ID NO:16[]])

Exon 5 reverse, CAC TGT GGG TCA CCA AGA CCA AG; [[]£SEQ ID NO: 1 7[]])

Exon 6 forward, TCC AGG AGC CCA GAA GTA GAG; [[]£SEQ ID NO:18[]])

Exon 6 reverse, TTC TCC CTA TCA AAT CCA GAG; [[]£SEQ ID NO: 19[]]}

Exon 7 forward, AGA ATG TAG TTC ATT TCC AGC; [[]£SEQ ID NO:20[]])

Exon 7 reverse, CAT TTC TGA ACG CAG GGT TT; [[]£SEQ ID NO:21[]])

Exon 8/9 forward, ACC TAA CTC CAG CTT CTC TCT GC; [[]£SEQ ID NO:22[]])

Exon 8/9 reverse, AGT TCT TCT GGA ACG TGG TAG; [[]£SEQ ID NO:23[]])

Exon 10A forward, CCA GAA GAA CTA CCC TGT CCC; [[]£SEQ ID NO:24[]]}

Exon 10A reverse, AGA GCA GCT GGC GAA TGT AT; [[]£SEQ ID NO:25[]])

Exon 10B forward, GAG GTG GAG GTT GGA GAC AA; [[]£SEQ ID NO:26[]])

Exon 10B reverse, TCC TCC TCT GAA ATC CAT GG. [[]£SEQ ID NO:27[]])

Paragraph beginning at line 9 ofpage 20 has been amended as follows:

v66GTI: AAG CTC ACT GCC TTC TCC TC; [[]£SEQ ID NO:28[]])

v66GT2: GAG GAG AAG GCA GTG AGC TT; [[]£SEQ ID NO:29[]])

V75GTI: GAC TTG GAA ACA AGT GGG AG; [[]£SEQ ID NO:30[]])

v75GT2 : CTC CCA CTT GTT TCC AAG TC. [[]£SEQ ID NO:3 1 []])

Paragraph beginning at line 16 of page 2 1 has been amended as follows:

Three missense mutations were identified in exon 10 of v75-l (Figure 5)

after screening a total of 165 individuals from 65 families. All three mutations are clustered within 46
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amino acids ofone another in the highly conserved rfp (B30.2) globular domain at the C-terminal end ofthe

predicted protein. The first mutation, is a G C transversion at nucleotide 2040 in which methionine

is replaced by isoleucine (M680I). This mutation was observed in the homozygous state in the affected

offspring of a single Armenian family. The second mutation is a A (
X

1 G transition at nucelotide 2080

in which methionine is replaced by valine (M694V).

This was observed in a large number ofaffected individuals bearing four apparently distinct disease

associated haplotypes. The third mutation is a T (~*~}C transition at nucleotide 217 which substitutes

alanine for valine (V726A). It was observed in affected individuals bearing the C haplotype in a Druze

family and in other FMF patients and carriers bearing this haplotype. An additional mutation in which

lysin[g]e is replaced by arginine at positions 695 (K695R) was observed in an American FMF patient of

Northern European ancestry.

Paragraph beginning at line 24 of page 22 has been amended as follows:

-21 MB forward: GTA AAA CGA CGG CCA GT; [[](SEQ ID NO:32[]])

-28 M 1 3 reverse: CAG GAA ACA GCT ATG ACC AT; [[](SEQ ID NO:33[]])

-40 M 1 3 forward: GTT TTC CCA GTC ACG ACG. [[]{SEQ ID NO:34[]]}

IN THE CLAIMS

1 . (Amended) [A] An isolated nucleic acid sequence encoding naturally occurring human pyrin.
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3, (Amended) [A] An isolated nucleic acid sequence encoding a familial Mediterranean fever-

associated mutant of human pyrin.

4. (Amended) The nucleic acid sequence of claim 3, comprising a mutant human pyrin having an

amino acid substitution in [a] the rfp (B30.2) domain set forth in [[]SEQ ID NO;5[]].

6. (Amended) [A] An isolated nucleic acid probe or primer comprising at least fifteen consecutive

[nucleic acids] nucleotides ofMEFV [[](SEQ ID NO: 1[]]) [or a familial Mediterranean fever-associated

mutant thereof] , wherein the probe or primer binds only to an MEFV nucleic acid .

8. (Amended) [The] An isolated nucleic acid probe comprising [of] at least fifteen consecutive

nucleotides [claim 6], wherein the probe hybridizes only to mutant MEFV under [stringent] conditions

of 65 °C and 0. 1 x SSC[, the mutant MEFV comprising a nucleic acid sequence of SEQ ID NO: 6, SEQ

ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12].

10. (Amended) The nucleic acid primer of claim 6, wherein the primer amplifies a nucleic acid

sequence encoding a rfp (B30.2) domain ofhuman pyrin (SEQ ID NO:5) .

28. (Amended) A vector comprising a nucleic acid sequence encoding human pyrin [[]£SEQ ID

NO:[2]3[]]) [or a familial Mediterranean fever-associated mutant thereof], operably linked to a

functional promoter.

29. (Amended) A host cell transformed with the vector of claim [30]28.

30. (Amended) A kit for diagnostic assay comprising[:] a nucleic acid sequence encoding [wild-

type] human pyrin; and at least one nucleic acid sequence encoding a mutant human pyrin.
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32. (Amended) A kit for diagnostic assay comprising!;] at least one pair of primers comprising at

least fifteen consecutive nucleotides ofMEFV fSEQ ID NO; 1) which amplify only a nucleic acid

sequence encoding human pyrin.

33. (Amended) The kit of claim 32, wherein the primers amplify a nucleic acid sequence encoding a

rfp (B30.2) domain ofMEFV (SEP ID NO: IV

36. (Amended) A method [for diagnosing] of identifying a human subject as having a risk of

familial Mediterranean fever (FMF), comprising!; analyzing a patient sample for a nucleic acid

sequence encoding pyrin; and correlating detection of mutated nucleic acid sequence with risk of

developing FMF] determining the presence in the subject of a mutant pyrin, whereby the presence of

the mutant pyrin identifies the subject as having a risk ofFMF .

37. (Amended) The method of claim 36, wherein [analyzing] determining the presence of a mutant

pyrin comprises contacting the patient sample with a labeled nucleic acid probe that hybridizes to a

nucleic acid sequence encoding [wild type or] only mutant pyrin [and correlating] , wherein

hybridization is correlated with the presence of [wild type or] mutant pyrin.

38. (Amended) The method of claim 36, wherein [analyzing] determining the presence of a mutant

pyrin comprises sequencing the nucleic acid [sequence of] that encodes human pyrin in the subject and

comparing the sequence to the sequence of wild type human pyrin, a difference in sequence indicating

the presence of a mutant human pyrin in the subject .

39. (Amended) The method of claim 38, wherein [analyzing] the sequencing step comprises

sequencing [or hybridization of] a nucleic acid sequence encoding a rfp (B30.2) domain.
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40. (Amended) A method for producing human pyrin in a host cell comprising transforming the host

cell with a nucleic acid sequence encoding human pyrin.

44. (Amended) The method of claim 40 wherein the host cell expresses mutant human pyrin prior to

transformation.
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